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conntector, via covalent bonding, hydrogen bonding, metallic bonding, van 
der W^l forces, ionic bonding, coulombic forces, hydrophobic or hydrophilic 
forces, ^adsorption or absorption, chelate type association, or any 
combination thereof. The terms "moiety" and "component" used in 



connection] v^ith vitamin D or D, or in connection with target molecule 
moiety or-^T, ahe meant to refer to vitamin D or target molecule in the 
conjugated forms disclosed herein, i.e., after association occurs. Association 
between the vitamin. D analog and the target molecule may occur at any 
position on the vitamin\D analog molecule depending on the functionality of 
the target molecule. Forexample, a bisphosphonate or amide may suitably 
link at positions on the vitamin D compound or vitamin D analog molecule 
having a hydroxyl group, suct^as at C-1 , C-3, C-24, C-25. 

Vitamin D compounds ar\d analogs operable in the present invention 
are suitably represented by form 




HO 



wherein R 1 is H or OH; Z represents a saturated or unsaturated, substituted 
or unsubstituted, straight-chain or branched - C 18 hydrocarbon group; Y 
is a =CH 2 group; and t is 0 or 1 , such that when t is\), the compound of 
formula (II) is a 1 9-nor compound. Preferably, Z is a side\chain represented 
by formula (IIIA): 



R 7 
R 5 



(IIIA) 



WO 98/35704 



-16- 




I 

PQ 3 H 2 



wherein R 1 is H or OH; R 2 is H or OH; R 3 is CH 3 or H; R 4 s H or OH, X is O 
or S; Y is NH, O or NR wherein R is H or C r C 4 alkyl; R 5 is H or OH; n is an 
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integer from 1 to 4; R 8 and R 9 are each H or taken together form a double 
bond between C-22 and C-23; and pharmaceutical^ acceptable salts 
thereof, i.e., the bisphosphonate is linked to the vitamin D moiety at C-3. 
Also provided are-conjugates of formula (XI): 




wherein B 2 is H or OH; R 3 is CH 3 or H; R 4 is H or OH, X is O or S; Y is NH, 
O or NR wherein R is H or C r C 4 alkyl; R 5 is H or OH, n is an integer from 1 
to 4, R 8 and R 9 are each H or taken together form a double bond between 
C-22 and C-23; and pharmaceutical^ acceptable salts thereof, i.e., the 
bisphosphonate linkage is at C-1 of the vitamin D moiety. 

It is noted that typically the linkage between the bisphosphonate 
moiety and the vitamin D moiety is through a hydroxyl on the vitamin D 
where the hydroxyl is converted to a 

X 

II 

— O — C — Y 

group and is linked to the amine or hydroxy group, i.e., Y, of the 
bisphosphonate to form a carbamate-type or carbonate-type linkage. X can 
be O or S. For example, a hydroxyl group may be contained in the vitamin D 
structure at C-1, C-3, C-24, C-25, and conjugation can be effected at any 
hydroxyl position but is suitably one of the above. 
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I. Basis of the report 

1. This report has been drawn on the basis of ^ the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-10,12-15, as originally filed 

18-35 

11,16,17 as received on 07/01/1999 with letter of 04/01/1999 

Claims, No.: 

1 -40 as originally filed 

Drawings, sheets: 

1 /9-9/9 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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V. R asonedstat m nt und rArticI 35(2) with regard to novelty, inventiv step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 






No: 


Claims 


1 -40 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-40 


Industrial applicability (IA) 


Yes: 


Claims 


1-40 (except claims 23-27, 37 and 39 for some contracting states 








within the EPO) 




No: 


Claims 





2. Citations and explanations 



see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 
and /or 

.2. Non-written disclosures (Rule 70.9) 
see separate sheet 



VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Form PCT/IPEA/409 (Boxes I- VIII, Sheet 2) (January 1994) 



• 



INTERNATIONAL PRELIMINARY International application No. PCT/US98/02899 
EXAMINATION REPORT 



ad section V: ~- 

1 ) . The present application concerns a conjugate for the targeted therapeutic delivery 

of vitamin D compounds to specific tissue, said conjugate comprising a vitamin D 
compound bound to a target molecule moiety as set out in the present claim 1 . 

2) . The following documents are considered relevant for the subject-matter of the '< 

present application: 

D1, US-A-5 691 328, an intermediate document, discloses conjugates of vitamin D 
compounds with phosphoethanolamine with anti-tumor activity (cf. abstract) or for 
the treatment of osteomalacia (cf. col. 6, lines 37-47). As vitamin D compounds 
are bone therapeuting agents, it has also to be submitted that they are in some 
way "bone seeking" molecules, acting with affinity at a "tissue of interest" as 
pointed out in the application on page 8, last para, bridging with page 9, lines 1-7. 

D2, US-A-5 232 836, refers to vitamin D derivatives covalently bound to immunogenic 
carrier proteins and antibodies (cf. abstract). In D2, the problem of delivering 
vitamin D conjugates to specific target tissues is also addressed (cf. col. 2, last 
para., col. 3, lines 58-64). Moreover, D2 also discloses connecting groups by 
which to couple the vitamin D compound to the carrier (cf. col. 27, lines 10-35). As 
set out in the application on page 9, lines 27-30, the vitamin D derivatives coupled 
to antibodies have the effect of targeting the vitamin D to, e.g., tumors. Moreover, 
in his letter of 12/4/99, the Applicant admits that vitamin D indeed has "traditional 
target tissues". 

D3, WO-A-9 307 883, provides nucleosides linked to vitamin D by an aminoalkoxy or 
aminoalkylamino moiety (cf. claims 1-5). D3 encompasses the application of 
antisense agents for diagnostics and therapeutics where said antisense 
oligonucleotides are to be transported across cell membranes or "taken up by 
cells to express" activity. According to the Applicant, said cells have to be 
construed as pertaining to a "tissue of interest" (cells of interest). 
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D4, J. Pharmacol. Exp. Ther., 237(3), 1986, pp. 837-840, J.M. Landowski et aL, 

publishes the conjugation of-vitam in D3 compounds to glycopyranosides and the 

administration of said conjugates to vitamin D deficient rats maintained on a low 
calcium diet, whereby an increase of the intestinal calcium transport as well as the 
mobilization of the bone calcium was observed. As in the present application the 
term "target molecule" also encompasses molecules that "influences metabolism 
of the tissue of interest" (cf. page 9, lines 12-13), the raise of intestinal calcium 
transport implicitly also covers the metabolism of a tissue of interest (e.g. the 
metabolism of fatty acids). 

3) . In view of the above, it has to be noted that a conjugate or a composition as 

specified in claims 1 and 20 is known in the prior art. As appending to the main 
claims 1 and 20, the subject-matter of the subsequent claims 2-19 and 21-40 has 
also to be considered as anticipated by the prior art teaching. 

4) . For the assessment of the present claims 23-27, 37 and 39 on the question 

whether they are industrially applicable, no unified criteria exist in the PCT. The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

ad section VI: 

1 ). US-A-5 691 328, with a priority date of 27/8/96 and a publication date of 25/1 1/97; 
ad section VIII: 

1 ). The expression "..having an affinity for a tissue of interest" in claim 1 is unclear 
and includes no clear delimitation from the prior art. Moreover, this term can be 
construed as an attempt to define the invention by the result to be achieved, which 
gives no contribution to novelty or inventive step. 
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2). Incorporations made by reference (cf. page 20, line 16) are not accepted in the 
. ~ - working practice of the EPO: - - 
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connector, via covalent bonding, hydrogen bonding, metallic bonding, van 
der Wall forces, ionic bonding, coulombic forces, hydrophobic or hydrophilic 
forces, adsorption or absorption, chelate type association, or any 
combination thereof . The terms "moiety" and "component" used in 
5 connection with vitamin D or D, or in connection with target molecule 
moiety or T, are meant to refer to vitamin D or target molecule in the 
conjugated forms disclosed herein, i.e., after association occurs. Association 
between the vitamin D analog and the target molecule may occur at any 
position on the vitamin D analog molecule depending on the functionality of 
10 the target molecule. For example, a bisphosphonate or amide may suitably 
link at positions on the vitamin D compound or vitamin D analog molecule 



having a hydroxyl group, such as at C-1, C-3, C-24, C-25. 

Vitamin D compounds and analogs operable in the present invention 
are suitably represented by formula {II): 

Z 



15 wherein R 1 is H or OH; Z represents a saturated or unsaturated, substituted 
or unsubstituted, straight-chain or branched C, - G 18 hydrocarbon group; Y 
is a =CH 2 group; and t is 0 or 1 , such that when t is 0, the compound of 
formula (II) is a 19-nor compound. Preferably, Z is a side chain represented 
by formula (IIIA): 




R 1 



(II) 



HO 




(IIIA) 
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wherein R 1 is H or OH; R 2 is H or OH; R 3 is CH 3 or H; R 4 is H or OH, X is O 
or S; Y is NH, O or NR wherein R is H or C r C 4 alkyl; n is an integer from 1 
to 4; R 8 and R 9 are each H or taken together form a double bond between 
C-22 and C-23; and pharmaceutical^ acceptable salts thereof, i.e., the 
bisphosphonate is linked at the C-25 position of the vitamin D moiety, 
Also provided are conjugates of formula (X): 



R 3 R 4 




I 

PQ 3 H 2 



wherein R 1 is H or OH; R 2 is H or OH; R 3 is CH 3 or H; R 4 s H or OH, X is O 
or S; Y is NH, O or NR wherein R is H or C,-C 4 alkyl; R 5 is H or OH; n is an 
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integer from 1 to 4; R 8 and R 9 are each H or taken together form a double 
bond between C-22 and C-23; and pharmac utically acceptable salts 
thereof, i.e., the bisphosphonate is linked to the vitamin D moiety at C-3. 
Also provided are conjugates of formula (XI): 




P0 3 H 2 

wherein R 2 is H or OH; R 3 is CH 3 or H; R 4 is H or OH, X is O or S; Y is NH, 
O or NR wherein R is H or C,-C 4 alkyl; R 5 is H or OH, n is an integer from 1 
to 4, R 8 and R 9 are each H or taken together form a double bond between 
C-22 and C-23; and pharmaceutical^ acceptable salts thereof, i.e., the 
bisphosphonate linkage is at C-1 of the vitamin D moiety. 

It is noted that typically the linkage between the bisphosphonate 
moiety and the vitamin D moiety is through a hydroxyl on the vitamin D 
where the hydroxyl is converted to a 

X 
II 

— O — C — Y 

group and is linked to the amine or hydroxy group, i.e., Y, of the 
bisphosphonate to form a carbamate-type or carbonate-type linkage. X can 
be O or S. For example, a hydroxyl group may be contained in the vitamin D 
structure at C-1, C-3, C-24, C-25, and conjugation can be effected at any 
hydroxyl position but is suitably one of the above. 
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